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(54) SYSTEM FOR STORING DATA AND METHOD FOR TRANSFERRING DATA APPLIED TO THE SAME 
SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize data transfer independent for 
each flash EEPROM by providing a data bus for each flash EEPROM in a 
system using a semiconductor disk device. 

SOLUTION: A data storage system using a semiconductor disk device 
constituted of flash EEPROM is provided with data buses A and B 
provided for each flash memory 2A and 2B, and a controller 4 connected 
with each bus A and B for controlling the transfer of input and output 
data for each flash memory 2A and 2B. Thus, the controller 4 can 
transfer the input and output data independently for each flash memory 
2A and 2B so that an average transferring speed especially at the time 
of a data writing operation can be quickened. 
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damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] It is the data storage system which used the RAM disk equipment which consists of two or 
more flash EEPROMs. Two or more data bus means for being independently prepared for said every 
flash EEPROM, and transmitting the I / O data to said flash EEPROM, The data storage system which is 
connected to said each data bus, carries out an access control for said every flash EEPROM according to 
the read/write demand from a host system, and is characterized by providing the controller means for 
controlling a transfer of said I/O data. 

[Claim 2] It has an interface means for performing a data transfer between said host systems. The data 
transmitted from said host system through said interface means are stored. Moreover, it has a buffer 
memory means to store the data transmitted from said controller means. Said controller means is a data 
storage system according to claim 1 characterized by for one bus connecting with said buffer memory 
means, and having a means to control to transmit the data stored in said buffer memory means to said 
appointed flash EEPROM. 

[Claim 3] It is the data storage system according to claim 1 which said controller means has a register 
group for controlling data transfer, and is characterized by preparing each register in the register group 
for said every data bus means, including each register of the monitor of a data transfer starting address, 
the direction of data transfer, and a data transfer condition. 

[Claim 4] It is the data storage system which used the RAM disk equipment which consists of two or 
more flash EEPROMs. Two or more data bus means for being independently prepared for said every 
flash EEPROM, and transmitting the I / O data to said flash EEPROM, The buffer memory means for 
storing temporarily the output data read from the input data transmitted from the host system, or said 
flash EEPROM, It connects with said each flash EEPROM through said each data bus. And a data 
transfer means to connect with said buffer memory means through one bus, and to perform a transfer of 
the I / O data between said buffer memory means and said each flash EEPROM, Process the read/write 
command from said host system, and read/write access to said each flash EEPRQM is controlled. The 
data storage system characterized by providing the control means for controlling said buffer memory 
means and said data transfer means, and controlling data transfer with said host system. 
[Claim 5] It has an interface means for performing data transfer between said host systems and said 
buffer memory means. Said control means The input data transmitted from said host system through 
said interface means according to the light access request from said host system is stored in said buffer 
memory means. A read access demand is accepted from said host system. And with said data transfer 
means The data storage system according to claim 4 characterized by controlling to transmit the output 
data from said flash EEPROM stored in said buffer memory means from said host system through said 
interface means. 

[Claim 6] Said data transfer means has the register for buses which constructs and ** the 1st and the 2nd 
register for holding the data outputted from said buffer memory means for said every data bus means. It 
has a means to perform the bus arbitration according one bus connected to said buffer memory means 
according to the data transfer demand for said every data bus means to a time-sharing transfer. The data 
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storage system according to cla^^bharacterized by having a means to trJ^^it the data transmitted by 
data transfer authorization from £aid buffer memory means to said data bus means for access, using said 
the 1st and 2nd register corresponding to said data bus means by turns. 

[Claim 7] It is the data transfer approach applied to the data storage system which used the RAM disk 
equipment which consists of two or more flash EEPROMs. Two or more data buses A and B for being 
independently prepared for said every flash EEPROM, and transmitting the I / O data to said flash 
EEPROM, The buffer memory means for storing temporarily the output data read from the input data 
transmitted from the host system, or said flash EEPROM, It connects with said each flash EEPROM 
through said each data buses A and B. And connect with said buffer memory means through one bus, 
and it has a data transfer means to perform a transfer of the I / O data between said buffer memory 
means and said each flash EEPROM. Said data transfer means has the bus registers AO and Al and the 
bus registers BO and Bl for holding the data outputted from said buffer memory means to said every 
data buses A and B. When transmitting the data from said buffer memory means to the data buses A and 
B corresponding to the flash EEPROM for access according to the light access request from said host 
system Time sharing of the one time amount of said buffer memory means which can be bus transmitted 
is carried out to said every data buses A and B. The processing which stores in said bus register AO the 
data transmitted from said buffer memory means according to the transfer request of said data bus A at 
the time of bus transfer [ of said buffer memory means ] possible, While storing in said bus register Al 
the data transmitted from said buffer memory means according to the transfer request of said data bus A 
at the time of bus transfer [ of said buffer memory means ] possible either of said bus registers AO or A 1 
- data - with the processing which said data bus A transmits The processing which stores in said bus 
register BO the data transmitted from said buffer memory means according to the transfer request of said 
data bus B at the time of bus transfer [ of said buffer memory means ] possible, While storing in said bus 
register Bl the data transmitted from said buffer memory means according to the transfer request of said 
data bus B at the time of bus transfer [ of said buffer memory means ] possible either of said bus 
registers BO or Bl - data - the data transfer approach characterized by consisting of processing which 
said data bus B transmits. 

[Claim 8] It is the data storage system of a publication either from claim 1 which one group consists of 
said two or more flash EEPROMs, and is characterized by establishing said data bus means 
independently for every group to claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to a computer system and relates to the data storage 

system which used the RAM disk equipment which consists of flash EEPROMs. 

[0002] 

[Description of the Prior Art] Conventionally, unlike main memory, in the computer system, the external 
storage which maintains preservation of data at the time of power-source cutoff, and has a mass data 
storage function is an indispensable component. As this external storage, the RAM disk equipment 
which consists of possible flash EEPROMs (flash memory) of rapid access attracts attention as 
compared with the magnetic disk drive, the optical disk unit, etc. 

[0003] RAM disk equipment serves as a memory chip of two or more flash EEPROMs, and a controller 
from Buffer RAM roughly. A controller is the interface of a host system and each flash EEPROM, and 
performs read/write control of each flash EEPROM according to the access request of a host system. 
Buffer RAM is the buffer memory for performing data transfer of a host system and a controller, and 
stores the lead data which stored the light data transmitted from the host system, and were read from 
each flash EEPROM. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, it is the method with which a controller 
constitutes the interface of a host system and each flash EEPROM, and controls a transfer of a I / O data 
(read/write data) by RAM disk equipment. By the way, data transfer between a controller and each flash 
EEPROM is performed by one data bus by usual. 

[0005] The write-in actuation (elimination actuation is also included) of a flash EEPROM is a low speed 
to read-out actuation of data. For this reason, by the data transfer by one data bus, the processing 
effectiveness at the time of accessing each flash EEPROM continuously falls remarkably especially at 
the time of write-in actuation of data. 

[0006] Then, the object of this invention is in the thing which consist of every flash EEPROM and two 
or more flash EEPROMs and for which a data bus is formed for every group, data transfer for every 
flash EEPROM is made possible, and the effectiveness of the access processing at the time of data write- 
in actuation is raised especially in the system which used RAM disk equipment. 
[0007] 

[Means for Solving the Problem] In the data storage system which used the RAM disk equipment which 
consists of flash EEPROMs, this invention is the system equipped with two or more data buses formed 
for every group, and the controller for connecting with each of this data bus and controlling a transfer of 
a I / O data for every flash EEPROM, when one group consists of two or more flash EEPROMs. By 
such configuration, since a controller can transmit a I / O data independently for every flash EEPROM, 
it can raise the access efficiency especially in data write-in actuation. 

[0008] Furthermore, this invention assumes the configuration to which a controller and buffer memory 
(buffer RAM) were connected by one bus. Buffer memory stores the data (lead data) read from each 
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- flash EEPROM transmitted fron^_Jdata (light data) transmitted from the HWr system, and a controller. 
Xlthough a controller performs data transfer independently of the data bus for every flash EEPROM at 
the time of data write-in actuation, it needs to control the data transfer by one bus from buffer memory. 
[0009] Then, the controller of this invention has the register for buses which constructs and * * the 1st 
and the 2nd register for every data bus, and has a means to perform the bus arbitration according one bus 
connected to buffer memory according to the data transfer demand for every data bus means to a time- 
sharing transfer. At this time, the 1st and the 2nd register which were prepared for every data bus are 
used by turns, and data transfer control to a data bus is performed. It becomes possible to realize data 
transfer by time-sharing transfer control from buffer memory, to raise data transmission efficiency, and 
to raise the effectiveness of the access processing at the time of data write-in actuation as a result with 
the independent data transfer to each flash EEPROM, by this, at the time of data write-in actuation. 
[0010] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is 
explained below. Drawing 1 is the block diagram showing the important section of the RAM disk 
equipment related to the operation gestalt of this invention. 

(System configuration) The RAM disk equipment 1 of this operation gestalt is divided roughly, and as 
shown in drawing 1 , it has flash EEPROM (flash memory is called below) 2A, 2B, a controller (disk 
controller) 4, and a buffer (buffer memory) RAM 8. Here, each flash memory 2 A and 2B consist of a 
memory chip of a group unit, respectively, when one group consists of two or more flash EEPROMs. 
[001 1] In addition to the memory cell of EEPROM, each flash memory 2 A and 2B have data registers 
12A and 12B, and transmit a I / O data (I/O) by using these data registers 12A and 12B as a buffer. Each 
flash memory 2A and 2B output a busy (BUSY) signal according to read access or light access at the 
time of the read/write of data, and if read/write is possible, they will output a ready (READY) signal 
(R/B signal). Furthermore, in this invention, each flash memory 2A and the data buses A and B for 
every 2B are formed as a data bus 3 for transmitting a I / O data. 

[0012] A controller 4 is divided roughly and consists of data transfer block 5, microprocessor (MPU) 
block 6, and an interface 7 with a host system. The data transfer block 5 performs data transfer of a 
buffer RAM 8, and each flash memory 2A and 2B by control from the MPU block (MPU is only called 
below) 6. Control signals (a R/B signal, chip select signal CE, etc.) required for this data transfer 
actuation are exchanged between each flash memory 2 A and 2B. Furthermore, the data transfer block 5 
transmits a I / O data (read/write data) through the data buses A and B of dedication as mentioned above, 
respectively with each flash memory 2A and 2B (serial data transfer). Moreover, the data transfer block 
5 performs data transfer with a buffer RAM 8 through one bus 9 so that it may mention later. 
[0013] MPU6 is the Maine control unit of RAM disk equipment 1, and performs various kinds of 
control action, such as read/write command processing of a host system, by performing the program 
stored in ROM which is not illustrated (called firmware with a program). According to the access 
request from a host system, MPU6 controls the data transfer block 5, an interface 7, and a buffer RAM 
8, and, specifically, controls data transfer with a host system. An interface 7 transmits the data which 
transmitted the data transmitted from the host system to the buffer RAM 8, and were stored in the buffer 
RAM 8 by the data transfer block 5 to a host system. 

[0014] A host system is a body of a computer connected with peripheral devices, such as RAM disk 
equipment 1, through an external bus, and assumes the case where RAM disk equipment 1 is used as a 
peripheral device of external storage here. 

(Data transfer actuation of this operation gestalt) In the above system configurations, the data transfer 
block 5 performs data transfer between a buffer RAM 8, and each flash memory 2A and 2B by the 
controller 4 according to directions of MPU6. Here, it is assumed that flash memory 2 A and 2Bs are two 
memory chips for convenience. 

[0015] With this operation gestalt, a controller 4 performs data transfer independently with flash 
memory 2 A and 2B through the data buses A and B of dedication, respectively. Here, the data transfer 
block 5 has a register group required for data transfer actuation, as shown in drawing 2 . The register 
group is prepared in every data buses A and B, and the registers 20A and 20B for data starting addresses 
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by th6 side 6f a buffer RAM 8, tl|^gisters 21 A and 21 B for data starting accesses by the side of a 
ffash memory, the registers 22A and 22B for directions of the direction of data transfer, and the registers 
23 A and 23B for a data transfer monitor are contained, respectively. The registers 23A and 23B for a 
data transfer monitor are registers holding the flag information for recognizing a data transfer condition 
(working or termination). 

[0016] MPU6 performs data transfer control by referring to each control information which set and set 
each control information of directions of the address and a direction, and the flag of a data transfer 
condition to these register groups. That is, the data transfer block 5 performs data transfer independently, 
respectively by control of MPU6 through the register group prepared in every data buses A and B, 
without interfering mutually to data buses A and B. 

[0017] Here, the bus 9 of a buffer RAM 8 is a 16-bit twice as many bus as this to each data buses A and 
B of flash memory 2A and 2B being 8-bit buses in usual. Therefore, each data buses A and B will serve 
as a twice as many transfer rate difference as this, respectively, if it operates in the same cycle to the bus 
9 of a buffer RAM 8. Moreover, as mentioned above, since the data transfer rate at the time of the data 
write-in actuation to flash memory 2A and 2B is a low speed, said speed difference becomes still larger 
[ the data transfer mean velocity difference at the time of data write-in actuation ]. 
[0018] Then, this operation gestalt performs data transfer actuation which became independent, 
respectively with flash memory 2 A and the data buses A and B established in dedication for every 2B. 
Thereby, as compared with the case of one data bus, the data transfer rate of flash memory 2A and 2B is 
accelerable like before. It is possible to reduce considerably the data transfer mean velocity difference 
over the transfer rate of the bus 9 of a buffer RAM 8 especially at the former in the time of the data 
write-in actuation to flash memory 2 A and 2B (at the time of light access). 
(Bus arbitration of Buffer RAM) As mentioned above, since the data transfer which became 
independent, respectively is possible, the data transfer rate of the data transfer block 5, and flash 
memory 2A and 2B is especially accelerable according to this operation gestalt with flash memory 2A 
and the data buses A and B established in dedication for every 2B at the time of data write-in actuation. 
[0019] By the way, at the time of data write-in actuation, the data transfer block 5 transmits light data 
from a buffer RAM 8, and transmits them to flash memory 2A and 2B at it. The buffer RAM 8 is 
connected to the data transfer block 5 by one bus 9 by usual. Therefore, MPU6 needs to perform the bus 
arbitration (bus mediation function) for avoiding the interference on a bus 9 in order to transmit those 
data from a buffer RAM 8 by same bus 9, when transmitting data to data buses A and B independently. 
[0020] Hereafter, with reference to the conceptual diagram of drawing 3 , the timing chart of drawing 4 , 
and the flow chart of drawing 5 , the data transfer method of the bus 9 by the side of the buffer RAM 8 
of this operation gestalt is explained. 

[0021] First, in this operation gestalt, as shown in drawing 3 , the data transfer block 5 has the 1st and 
the 2nd register of respectively dedication in data buses A and B. Let the 1st and the 2nd register 
corresponding to a data bus A be bus AO register and bus Al register, respectively. Similarly, let the 1st 
and the 2nd register corresponding to a data bus B be bus B0 register and bus B 1 register, respectively. 
Each register is all, for example, 16 words. 

[0022] If the transfer request of a data bus A occurs and the transfer of a bus 9 is possible for the data 
transfer block 5, a data transfer will be performed from a buffer RAM 9 to bus AO register (steps SI -S3). 
Next, according to the transfer request of a data bus A, if the transfer of a bus 9 is possible, a data 
transfer will be performed from a buffer RAM 9 to bus Al register (step S4- S6). At this time, the data 
transfer block 5 transmits the data currently held at bus AO register to a data bus A (step S7). Such 
processing will be repeated if there is no transfer request of a data bus B. That is, bus AO register and 
bus Al register are used by turns, and the data transmitted from the buffer RAM 9 are transmitted to a 
data bus A. 

[0023] On the other hand, if the transfer request of a data bus B occurs and the transfer of a bus 9 is 
possible, a data transfer will be performed from a buffer RAM 9 to bus B0 register (steps S8-S10). Here, 
data transfer will be performed, if time amount of a bus 9 which can be transmitted is made two division 
into equal parts by time sharing and a transfer request is in the time amount (time amount shown by yes) 
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^ which can be transmitted, as sho^JPn drawing 4 . Therefore, if it is the tim^mount (time amount 
sfiown by no) which is not the time amount which can be method [ of bus B ] transmitted when the 
transfer request of the next data bus B occurs, data transfer from a buffer RAM 9 to bus Bl register will 
be performed (NO of steps SI 1 and SI 2). 

[0024] In short, as shown in the timing chart of drawing 4 , if the transfer request of each data buses A 
and B occurs in the time amount (time amount of yes) by which time sharing was carried out to two 
division into equal parts and which can be transmitted, bus AO register, bus Al register, bus BO register, 
and bus B 1 register will not be in it from a buffer RAM 9, but it will be transmitted to it at * * . And 
similarly, as for the data transfer block 5, a data bus B transmits the data currently held at bus BO 
register to a data bus B, when a data transfer is performed by bus Bl register (steps S13 and SI 4). 
Therefore, bus BO register and bus Bl register are used by turns, and the data transmitted from the buffer 
RAM 9 are transmitted to a data bus B. 

[0025] According to this operation gestalt, data transfer actuation which became independent, 
respectively can be performed as mentioned above with flash memory 2A and the data buses A and B 
established in dedication for every 2B. Therefore, in the time of data write-in actuation, the average 
transfer rate to flash memory 2A and 2B is especially accelerable. Thereby, the access efficiency over 
flash memory 2A and 2B can be improved. 

[0026] Here, even when a transfer request occurs from each data buses A and B independently to one 
bus 9 by performing the bus arbitration according data transfer with a buffer RAM 8 to a time-sharing 
transfer of each data buses A and B of every, the situation in which it interferes by bus 9 can be 
prevented, and the data from a buffer RAM 8 can be certainly transmitted to each data buses A and B. 
[0027] 

[Effect of the Invention] As explained in full detail above, in the system which used RAM disk 
equipment according to this invention, a data bus is formed for every flash EEPROM, and data transfer 
which became independent for every flash EEPROM can be realized. Therefore, especially, the average 
transfer rate to each flash EEPROM can be accelerated at the time of data write-in actuation, and the 
effectiveness of access processing can be raised at it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the important section of the RAM disk equipment related to 
the operation gestalt of this invention. 

[Drawing 2] The conceptual diagram showing the internal configuration of the controller related to this 
operation gestalt. 

[Drawing 3] The conceptual diagram showing the internal configuration of the controller related to this 
operation gestalt. 

[Drawing 4] The timing chart for explaining the actuation related to this operation gestalt. 

[Drawing 5] The flow chart for explaining the actuation related to this operation gestalt. 

[Description of Notations] 

1 - RAM disk equipment 

2A, 2B - Flash EEPROM (flash memory) 

3 - Data bus (data buses A and B) 

4 - Controller 

5 — Data transfer block 

6 » MPU block 

7 - Interface 

8 - Buffer RAM 

9 - Bus (buffer RAM side bus) 

20A, 20B Register for data starting addresses (Buffer RAM side) 

21 A, 21 B Register for data starting addresses (flash memory side) 

22 A, 22B - Register for directions of the direction of data transfer 

23 A, 23B - Register for a data transfer monitor 
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